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Abstract. Fish sauce can be made from fermented fish. In fermentation plays a role Lactic Acid
Bacteria (LAB). The role of lactic acid bacteria has a preservative effect because it can produce
compounds that can inhibit the growth of various microbes. Besides lactic acid bacteria produce
bacteriocin which also function as antimicrobials. The purpose of this study was to be able to
isolate bacteriocin from fish sauce with SDS-PAGE electrophoresis. The study was conducted
at the Laboratory of Agricultural Biotechnology Udayana University, Denpasar with a
Descriptive Method. The research was carried out in sequence, namely, isolating lactic acid
bacteria from fish sauce, Growing Lactic Acid Bacteria on Poor Nutrient Media so that its growth
is depressed, because with life stressed Lactic Acid Bacteria can remove Bacteriocin as an
Antimicrobial agent. With SDS-Page you will see separate proteins according to their weight,
which are specific bands. The protein band which ranges from 17.0 kDa - 17.5kDa is bacteriocin

1. Introduction

The portion of fish that could be consumed is merely about 40%, in which the other 60% is considered
as waste. The waste should be handled through fermentation to increase its economic value. Fish waste
contains many nutrients that can be utilized as liquidorganic fertilizer [1].

In addition, fish waste can also be made into fish sauce. Fish sauce has the characteristic of brown
liquid contag@ing dissolved protein and salt with the taste and smell of fish. In the fermentation
technologyt;tﬁlﬁ: role of Lactic Acid Bacteria (LAB) is very important, because the nature of LAB can
supggess the pathogenic bacteria that cause diarrhea, as well as stimulate the immune system [2].

Lactic Acid Bacteria (LAB) are a group of bacteria that have the characteristics of a gram positive,
negative lase, do not form spores, and have colony with milky or slightly creamy color and a round
shape [3]. The role of Lactic Acid Bacteria in fermentation process is to improve the taste of the product
and also reduce the pH of the substrate so that it can suppress the life of pathogenic/decorfigpsing
microbes [4,5]. Fermentation also provides a presergglion effect since fermentation produces organic
acids such as Lactic Acid, Acetic Acid, and Butyric Acid. Lactic Acid Bacteria also produce hydrogen
peroxide, diacetyl, carbon dioxide, reuterin and bacteriocin as anti-microbial substances. Nowadays,
Bacteriocin is widely used as a bio preservative agent [6]. On the other hand, that Bacteriocin is
considered to be quite expensive. Therefore, it is necessary to look for other sources that could produce
Bacteriocin. In this research, it was tested whether the Lactic Acid Bacteria in fish sauce was able to
produce Bacteriocin.
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2. Methods

The study was conducted at the Laboratory of Agricultural Biotechnology and the Laboratory of Plant
and Pest Diseases, Faculty of Agriculture, Udayana University, Denpasar. The study used a descriptive
method with research steps: Making fish sauce, isolating Lactic Acid Bacteria, growing Lactic Acid
Bacteria on nutrient-rich media and nutrient-poor media, isolating bacteriocin with the Polyacrylamide
Gel Electrophoresis (SDS-PAGE) method. The Proteins separation with SDS-PAGE includes three
stages, namely: Protein Extraction, Gel Making and Protein separation with Electrophoresis to detect
formed protein bands [7].

3. Results and discussion

3.1. Fish sauce making

Fish waste which was produced by fish traders in traditional markets and fish processors was considered
to be abundant. Ifit was not handled properly, it would be able to pollute the environment. Fermentation
technology was a solution for handling the fish waste. The fermentation process of the fish waste into
fish sauce was done with the help of salt as the first filter for pathogenic microbes, as well as flavoring
and extending the durability [7]. The fermentation process used also additional Bromelin enzyme which
was derived from fresh pineapple extract. The enzyme was chosen because aside from being a protease,
pineapple has distinctive fresh taste and aroma. With the aroma and taste, it was expected to affect the
aroma and taste of the fish sauce product. The fermentation of fish waste with the help of the Bromelin
enzyme lasts for four (4) days. Based on the chemical analysis, the fish sauce has a pH of 3.4, Acetic
Acid 1.25%, Lactic Acid 1.26% and dissolved protein 5.3%. This happened because of the Lactic Acid
Bacteria contained in fish sap were included to both homofermentative and heterofermentative types,
in which the bacteria could produce organic acids such as Acetic Acid and Lactic Acid that be able to
reduce pH [8].

3.2. Lactic acid bacteria isolating

In isolating the Lactic Acid Bacteria of the fish sauce by using MRSA media—a special media for
growing Lactic Acid Bacteria—the researchers used Pour method. Bacteria that have been grown were
then identified through several tests such as: Gram Staining, Motility Test, Catalase Test, and Gas
Production from glucose.

igure 1. A series of lactic acid bacteria identification tests.

-
o




3
Annual Conference on Science and Technology (ANCOSET 2020) I0P Publishing
Journal of Physics: Conference Series 1869 (2021) 012057  doi:10.1088/1742-6596/1869/1/012057

%e results of the study found that the Lactic Acid Bacteria Genus contained in Fish Sauce were:
Leuconostoc and Lactobacillus. A series of pictures of bacterial colonies and a series of lactic acid
bacteria identification tests could be seen in the Figure 1.

3.3. Growing lactic acid bacteria isolates in different media (Nutrient-rich media and nutrient-poor
media)

Bacteriocin is an extracellular metabolite in the form of a protein that is synthesized directly in Ribosome
and has varied activity in a broad spectrum of antimicrobials [9]. Bacteria will release metabolites if
they are depressed. In this study, to observe whether the Bacteriocin were produced or not, the
researchers should grow the LAB in different media. The LAB isolates were first grown on the same
medium, which were LB for 24 hours. After the LAB were growing well, then they were grown
separately on different media.

The nutrient-rich media was using the composition of MRS broth (in 1 Liter): Bacto peptone 10 g,
Meat extract 10 g, Yeast extract 5 g, K2HPO4 2 g, Ammonium citrate 2 g, Glucose 20 g, Sodium acetate
5 g, Mg SO4 TH:0 0.58 g, MnSO4 4H-0 0.28 g. Whereas, the nutrient-poor media was using the same
composition of MRS broth in which some components were not included, e.g. without meat and without
glucose added.

The bacterial growth was observed every 6 hours and the absorbance was seen on a
spectrophotometer with a wave length of 600 nm. If the bacteria have undergone a Stationary Phase
(about 96 hours), it was estimated that the Bacteriocin has been produced. Therefore, the Bacteriocin
isolation could be begun.

3.4. Bacteriocin followed by SDS-PAGE

After the bacteria underwent a stationary phase, each culture was taken 1 eppendorf and CEl'ltl'lﬁlgEd at
5000 rpm for 15 minutes. Move the supernatant to another eppendorf. The supernatant was thought to
contain secondary metabolites produced by bacteria that were grown. 600 ul of supernatant the
nutrient-rich media and nutrient-poor media was taken, each added 300 pl of buffer sample (0.01 M
Tris, 2.5% SDS, 5% Merca hanol and 25% sucrose) and then added dye of 300 pl Comassie blue (1
g Comassie Brilliant Blue, 200 ml of Methanol, 40 ml of acetic acid). Those suspens{§ffs were placed
in eppendorf (1.5 ml) and were vortexed, then centrifuged at 5000 rpm for 2 minutes and incubated at
95° C for 5 minutes. The supernatant obtained was used to observe protein separation by using the SDS-
PAGE method. The protein separation by polyacrylamide gel electrophoresis occured based on the
differences in charge and molecular size. The polyacrylamide gels were formed by the polymerization
of acrylamide and bis-acrylamide. This polymer formation reaction was initiated by a system that
produced free radicals. The lower the concentration of acrylamide used the larger the pore size [10].

3.5. Separation of protein molecules with SDS-PAGE

Procedures used for the separation of protein molecules according to Coyne et al. [11]. Using Resglving
gel with a concentration of 12% consisting of 4.57 ml distilled water, 2.73 ml Acrylamide mix, 1.5 M
Tris pH 8.8 (2 ml), 10% SDS (0.1 ml), 10% ammonium persulfate (0 1 ml), 0.01 temed.

Stacking gel fih a concentration of 4% containing 6.4 ml of @igilled water, 0.9 ml of acrylamide
mix as much as m of 0.5 M Tris pH 6.8, 10% SDS (0.1 ml), 10% ammonium persulfate (0.1 ml)
and 0.01 ml temed Electrophoresi@was carried out at a voltage of 50 V and the voltage was increased
by 70 V after the samples entered the resolving gel, and the electrophoresis was stopped when the dye
had reached the bottom of the resolving gel. After the electrophoresis process was completed then the
staining stage was carried out. In the staining stage, the gel from the electrophoresis tools were immersed
in a coomassie Brillian Blue (CBB) solution for 1-2 hours. CBB binded to protein molecules when
washed with methanol, so that the protein bands appeared clearly. For the first washing, the gel was

hed with destaining solution containing 250 ml of methanol and 70 ml acetic acid which has been

1ssolved in distilled water to a volume of 1000 ml for 30 minutes. For the second washing, the gel was
washed with the same solution, however should be carried out for 12 hours (overnight). And then, the
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gel should be rinsed with aquadest and stored in a plastic bag. The results of electrophoresis could be
seen from the position of the band of each sample which was compared with marker. Antimicrobial
molecular weight produced by lactic acid bacteria ranges from 1700-100000 Dalton [12]. The results
were shown in the pictures below.

M 1 2 3 4 5 6 7 8 9

97,4 kDa -
66,0 kDa
450kDa
31.0kDa
215kDa
175kDa (89)

17,2 kDa (2,3) — —— ———— ———
17,0 kDa (56)

145kDa .

Figure 2. Lactic acid bacteria protein bands in fish sauce.

Based on the pictures, it could be explained that M was a Marker, columns 1, 4 and 7 were the LAB
isolates grown in nutrient-rich media, whereas columns 2, 3, 5, 6, 8, 9 were LAB isolates grown in
nutrient-poor media. Apparently, the LAB isolates grown in nutrient-poor media produced bacteriocin
with molecullar weight of protein 17.2 kDa.

4. Conclusion
Based on the result of the study could be concluded that the Lactic Acid Bacteria found in fish sauce
can produce bacteriocin with a protein molecular weight of 17.2 kDa.
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